Amyotrophic lateral sclerosis is a devastating neuromuscular degenerative disease 16 characterised by a focal onset of motor neuron loss, followed by contiguous outward 17 spreading of pathology including TAR DNA-binding protein of 43 kDa (TDP-43) 18
containing both fusion proteins and using FloIT detected an increase in the numbers of 23 inclusions in lysates from cells expressing wild type TDP-43-tomato. Furthermore, in this 24 same model, FloIT analyses detected inclusions containing both fusion proteins. These results 25 imply the transfer of TDP-43 fusion proteins between cells and that this process can increase 26 aggregation of wild-type TDP-43 by a mechanism involving co-aggregation with G294A 27 The presence of aberrant protein aggregates in affected neurons is characteristic of most 92 neurodegenerative diseases [2, 3] , however, the mechanisms that underlie pathology are not 93 yet completely understood. Aberrant interactions of hydrophobic oligomeric protein 94 aggregates with cellular structures has been proposed as one explanation for toxicity 95 associated with protein aggregates [4] . An increasing number of recent studies now support 96 the prion-like propagation of a range of aggregated proteins associated with various 97 neurodegenerative diseases [reviewed in 5] . In addition to SOD1 [6] , TAR DNA-binding 98 protein of aggregate propagation has been compared to a prion-like seeding 99 mechanism, with evidence of regional spreading of pathology occurring in a sequential 100 pattern through the neuroaxis [7] . antibody as judged by a filter trap assay (Fig. S2) , consistent with aggregates being formed in 198 those cells. In addition, although infrequent, aggregates of tGFP and tdTomato only controls 199 also had little diffusable material as judged by FRAP (Fig. S1) , and had various sized 200 globular aggregates in the cytoplasm (Fig. S3) . The cells were lysed in 0.5% (v/v) Triton X-201 100 in PBS and the lysate examined by flow cytometry. Particles in the lysate containing 202 nucleic acid, including nuclei, were identified by RedDot2 staining and FSC and gated out 203 during flow cytometric analysis (Fig. 1B & E (Fig. 1G & H (Fig. S4-S8 ). 214 215 216 217 TDP-43 can transfer from cell-to-cell 218
Next, the ability of TDP-43 to transfer cell-to-cell in culture was examined. We created two 219 distinct cell populations by transiently transfecting with either TDP-43 WT tdTomato or TDP-220 43 G294A tGFP. Cells were co-cultured at a ratio of 1:1 and analysed using flow cytometry on 221 the intact cells (Fig. 2 B) . Control cells were either transfected separately then mixed 222 immediately prior to flow cytometry analysis (Fig. 2 A) or immediately co-transfected 223 (positive control; Fig. 2 C) . The co-transfection positive control (Fig. 2 C) aimed to show the 224 maximum percentage of cells having both proteins. Transfer events were quantified as the 225 percentage of transfected cells positive for both tGFP/tdTomato using a similar strategy 226 previously published for Htt [19] . While control cells showed negligible numbers of cells 227 measured as 2 coloured (Fig. 2 D) , greater than 10% of transfected cells in the co-cultured 228 cell populations contained both fusion proteins at 24 h. The number of cells containing both 229 fusion proteins dropped at 72 h, suggesting that transfer of pathogenic proteins may be 230 particularly toxic. Co-transfection of both TDP-43
WT -tdTomato and TDP-43
G294A
-tGFP 231 resulted in almost 50% of transfected cells being detected as containing both fusion proteins 232 at 24 h, again these numbers dropped over time suggesting that expression of both proteins is 233 detrimental to cell viability (Fig. 2 D) . This was confirmed by following the cells lost from 234 culture which showed that coculture or cotransfection of TDP-43 WT tdTomato and TDP-235 43 G294A tGFP increases the rate at which cells are lost (Fig. S9) (Fig. 3 B & D) . This seeding effect was not observed when cells were co-cultured 255 expressing the fluorescent proteins alone (Fig. S10) -tGFP (Fig. 3 F) . This is significantly greater than cells 270 cultured separately and significantly less than the large proportion of two colour aggregates 271 when cells are co-transfected to express both TDP-43
-tGFP 272 (Fig. 3 F) . Interestingly, the number of two colour aggregates in co-transfected cells decreases 273 with time, again consistent with the fact that expression of both proteins is detrimental to cell 274 viability (Fig. S9) 
